4^ it jIj 

cp & 




$ 








JjVI (M» 






bjjiilj JjJIaaII 



^ elite 

<Lm <4ptt ^jsk 
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*• . ♦♦ ^ 



IgJli f La!) ^ jLuiIl jl //diLjUl Jjj^l£ j! ^IxIaJ) ^L» Aildal - \ 
(^ Jjia-4 ydUl4 LjUa) _;£iLj 

QAilAla jjfr la jlad) ; gtSL dill t-ijljV f Ull ^ du jl) jl ^u^jjjilt . Y 

(l^ ls- 4 ^ <jj^> J* C£*J 

,jAuu jdjjUIl t t iK"u * i 4 j Jfcdll Jxj J fdlj ydll -Y 

(-ijlmjj%d) AjUjLa jjjaj ylaj ^gjjxll J^RaI) ) djbjjfr 

(J^IxaIIj JjRaII djli^a yjj jfld^ (X^a-jj 




RaJI dal ijlSll di.lxj ( _^jI| ‘bjjaJl djLiLiaJl Ajjj jda JjJRaII - ^ 

A jjx 4 A 4 jLl 4 j£ dj^lij di jiaJ LlmLuiI Uajdi <jj£j bbxl JaIRaII - Y 
; AaJL ■■ Jjt-v />tt QM&j qa (jjILc. JaRj ^^ 1 x 4 -Y 

(dilt 4 il) ydd jIjaII Qji&i £bjRj 0 ^*-*' ) 

fulfil f Ia Uj£ j£oJl yA 4 ja£ L_ij| ; ybRjA JjK 4 ylfr JljA 

yRRll ^ 4 _x jdl yuld jlaJl (jlldl .Aad. •• yRual ^£> Jjlx 4 II 
JjJRaII <ji c-illxll y j£-dl jA j 4 . uIaI) - 1 

ju^i\ 4a*aIII jl yjLdl .; c_ iliall 
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ulall buj 

• * •* ** «*Vi* ♦ w»r 



A&a\ 


L_i_i±bl AJl^ 
♦ «• 


♦ 




ftjfSt LS* fUll jIaj 


> 


> 


> 


£-» (jJjjUJ! JajR 
fljftl 


JjLuj 


f IjfSl ^ (jjMiUI 


i iWa 
♦ 


-AjjliJl CAjjjuiA) 

tjk " <V1 

fUJl 


(JjLuj 


> 


JjLuj 


— fLait ^ 

Jj%4> aAAiVI 

; . Oaaji! sJLa) 
fUit 


JjLuj 


^lail jl jLuJt 
fUl! 


Lalua 

♦ 


fjjisUl jt oj£UI 


t_ilua 

♦ 


> 


L_lL<2 

* 


A Ja£)A Jaitl 
( JiLu, ^ ljI^s 


JjLuj 


A £jj ‘ u Jla diUuiil 

<»jjS 


L-ilua 

♦ 



J (JjLm ^ uAua) J5JU-4JI J& JSjj lIjjj* • 

ja f U21 I44& 



PDF created with pdfFactory Pro trial version www.pdffactory.com 



-;A_aIA t->t -v\L>^a • 


cjUjj^II cjIa yjfr Sjiil Sj^i ^ -jAjjj^I]) AjJluJt -Y 

l& jaJ aJajI jil 

aHini^ Aiajij ^ -:A,jj^)) Aiajlj]) _ y 

AjJLui a *•*■ j * j_4^_i a-aaIi * “ Sjjitj A^uiLutii ^ 

§ Ajj A_LA 4_i W <LuiLui j£VI LaLj 5 ~ AjJJAi 

ui> L*J ojAj ^ ^ -:A-jJai]) CAJjJaJ) -r 

4jJI— m A la. '* J aaj uflj-laj 5 + 4_u 4_la A 1a Jj J aaj 
L$j lajljjil AjjLS ^ <ilij <J£jjjj 5 

IajIjjII 0 iA UjjJIj 






A-uIa2 AoAfeL-uj f L a]) <_ji iaj)jj]) 
Ajjj£J£]) A-u]Lu*]) (j^s ^ic-l Qj Aajj^il AuOLua])- ^ 

Ajj ja. AjJLlu Ai^O Sjj Ja^ 2 iiljH jj>J J 

AjjJa A-l^j^s Aia-uu J^a^j Lujj 

*u]) ^ o^>b^ to ^jOJ' ^Ja o' LaS-* 

AajJalil <ja AOlC’ A^jJ j^ic- f La]) c^to U^ *M * £ .g 



V < j_JaS l_i£j-a f La]) j JIc- 
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CiliJjjjSil iUI 




IAjjAI jl t Lit a * Jl jaSI (jib 

S CjUjjI 
is' 

^jbll gylC SjJfl IjJ <Jju\ ClLjljA gyA 
jAiiui 


lA jJfet jl t tjtl -v a Jt ^ 

6^ j 1 ^' 

SjaJl i^UjjVi 



: ^_gl) cjii iijjisiV) 



4ijuia -Y 

*» «* W 


4j CjUJj J&JI . ^ 


f Ja. (jjti!l A-alii jjfr Jljj» ^A 

'■^UO* (> J^ 3 

;4j!La) 

CH3COOH4A^' 

Jjla-a)^ A^SjjJjAj 

NH40H(j^t 

fUIlj 


j£ Jjajj 4_«Ij J|jj» (J& 

jlnl\ CjUjjI l^luja* 

S J^ 

- : 42lal 

JjjjK Jla ;4jj jjVI ljLj£jaI| - ^ 

jjj-uSjjJja j NaCL 

NaOH^jjJj^' 

<Jla ;<UjJaAt| Aj^aLuu]! ljLSjaI! -Y 

HCLo^jj-^' J 1 ^ 

LS^'j 

fLaJl (_yi AJ jla^i AJIa 
J"3JJ V JjjjIS yl iaa.V) 

(A^jliil AlbJl J jLntl 

ajjjJ* ^ .r 

*uil 

bjila Jk±> V H + 6*>jj4^' 

Li jLa fLa ij jaj iaiijj AjV ( JIfr ) 

IlAj U * H30 + ^JJ-^' UJri' 
HCL+H20 t H30+CL 
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(AjjLSj Ajjjj! CjLjSja) eg* f Uil (j* '-‘jjj • 

LjIaJ) (jk LJjjjJ *U| (jk LJJ jj ^ AjjJfljlt Jjfr CjlijjaJl • 

cH ! AjjIaiH Jjfr 

^ 4_ij jj AjLulLaI^ JUl ^ i_jj jj JILaJI ; yl ( jA a-ic-LiSl • 

(AjLoiIaH 

Jjlaj cjIIaIIj ljjIaII ljjSjj <jl\ £*jj ^ (-fotlkVt \kb • 

;4jjVI ASIaVI (jk Ia£ (jLjlSl 4 _aI » g- *111! I *j t ' 

AiUa S jaLuu» AJIa f I aJI iliLuj^. - ^ 
f Uil f S jjIIj £^aj Ajft - X 

d jjILib ^olx^aj A-ulaiH f L*]| LjLuj^ <jli 
AjjJ JU jjlS Ljfloil CjUjjI fLaJl CjUj >. -f 

ujUjjI JL^aij) AjI jVI Ajlaft ! Jjj - 1 

<jc< Ijjxj CL-M^' Na+^j* 4 ^ 

SjjIUI 

(CjUjJa. jl) CjUjj! <> £j£L -6 

JIIj Aft Jj^ nm * . * ^ ujjU jUail 

JjWaM 

4^1 jaj AjjSjj j_ji LuuI^Iaj ^jLaIa ^ 
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II 1 l' Hi 



■ I 



7 



i*' te 




i' 



If-Ul! ji jSJI £bji jjxJj -t 



JaJ jjj A-ulalU f La1\ cliLuj^ £4 Jsjjjjj ljUj 

n b a iil a 4 iliA a jjjfc 

w *v *»v «* «» ♦ w «• 



yl Oijll OWjj - r 



LfcOV* U£ (6*-^ jl)<bjJJl £»Uj> U^iall ^ -T 

Jjla-bl AjjiLa jlluajj ljUj (jjj JaJ t ttJa t — lu oj 

^SaUlil A^LuL 4 - \ 

A A Ag - _ Y 

* ** ** 

SjljaJI A^jJ-f 
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LjUIaW <> \ * * ^ fljaJb (-itl^It 4 iSS (j* 

^Ltuibiil ufljjla]| X£- £a*!La Jjt-v a qjj£ 1 S 

(JJJLA <— ul* (jbjili CjllaJl AuLli Jl4 • 

La t— ilia 4 j| j| ( __ y Ic> t-jjXail SjJ£l j) • 

; 3jj3l^S8i Jiijjt ib' 

;i_u 1 aI| j ullsJI <tajJa -1 



:Jli« 



4^J.}Y • llt-A^. ^ • « /^ 
( JjiA 


f tail ^2 4jJbj ill 
Y • aI& < * /^a. 

(jji* 4 a jJ 




r.A 


nt 


NH4N03 


tv.i 




HgCL2 



( _ f aial]| f LaJl ^ ljjIj Ajjlad ^Sc-I bj| jlj - ^ 

AjjIaS JaVI <> cr^' 

JaVI cji cr^' - * 

f LaJI (j^» AjJafl 
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-Y 



aJbjj jIjaII ^jax a 4-ijljj3 Jbjj - \ 

:J^ 

SjIjaJI 4^jJ ^ijj Jbjj ljIjIj 4-ubjj 

^ ^ t CjJI£ 4_^ jJ ji^a JjC' 

^ \ * * CjjII 4^jJ 0 T AjC- j 

■fljx^a Alubjj QjljaJi AajJ jjb qjSj rSUVI plaxj -Y 

:Jlib 

f jjJj^aJt JjjjIS 

SjljaJI 4 a jJ Jc-lijjb MaJbjj Jjb f^LVI pf 

J 1 ^ 
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; ij.ua Jjt-v A \\ „yd ) <, A\ uuai 



|jjj ^ ujjjuJl 4u2 JjAj JjJbuaJl jA .; £aulg jjC- JjIa a - ^ 

4 ma Sjl A ajJ ujliaJl (jA 

is^ ^ jA - : £iAa J jl^A . V 

A m a Sjl ja i AajJ JU£> ,j^ 4 _ia£ ^^aSl 

C> J& jA 

■bj^l Aibiaij till jj fcuijl] AJIa ^gj' AJjj^aj Jxj 

gAjljll diUjjaJ' n oJjjjj ' j'j _ lullali i^a 

CjIjjIL Sjjufl ^ ^ul^I Jjla-all 

000000000000000000000000000000000000000 






JjSjj 

o <J jLm£ lj( j (j^£j ^ AjU jLa (jli illll JajIa * jA Jjt-v />tt _ > 

jjjj ‘ -uAa]| (j^» <LLs_4 Aua£ Jil J l_iI .L aj) Aj^£ ^Saull <j£-^ - Y 

JjLuJl jjSjj ^ 

t—ilAall Aja£ Aj2 <Jj£j Jj^ * jA 

(l_ uAaI) (jj> jj£I diuu]) 5 jjj£ 

l-iIIaJI 4_m£ Aul (jj£j JjAa-4 jA - * t. A Vi (Jj ) \v a \ | _t 

uuU) 2 >«<\ 2 ,...lt l Jh.ft 



jSj* JjL~ 



£JL>%a 




oLi' 



a J 
^ a 
a 
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1 iiAaIIj ullaJl Ax_ula] bt_u 4_i jiall 4-muJl al^aJL ml < JjSjjII 1 ima. 1 

CP - 

^ « t X <J»® <— =(^a^ -, )4_j Ajjjiitl 

-i 4 -^' ij J* CP - 

\ t t X <_jIAaJ| 4 Jj£ — ( 4 ’•'< .ASjSjAjjja!! Aj»uuJI 

^ JjIa aII 4jj£ 



L-Uj^HUS -|- Ljliall <UjS = Jjt-V *ft Ajj£ _ • 



25 nil <u 



(DJV 

-T 






im ml 



I 



( 



U© ® 

1. ^.UoupI jj/-10j|^Lii 



© 



^1 



100 ml J ^UwJ 



L 



-i 



lOOgJ^l^S 




L glc- i-il a.^to ^Ja j ■ Aj cUil Jjjta_a2! AjjjaSI L-ualSl (jA A a\-.A a ,jj **** 

.lA j ft jjil j AjjI j*J| j| ja!| Jim AjjlaJI i_lul11| <jC- jj*j] AjlAa. j]| i* a '"'A a\I . ->1 -v** 



1 1 



PDF created with pdfFactory Pro trial version www.pdffactory.com 




fa* jUI ^ JjP ^A) 

Mjj^ jl (jtyJ>QS^jj j^jj 

(mol)biVj^t = (M)^jjVj^! 

(L) cb^' ^ 

J ja !\ AUS -t- ^IjaJL AH£J| zz cjVja! I JJC- 

AjjVjaII x jllib x Ig-La Jja]| Alls zz ^ AjIIaI! SjLaII AUS 

ji«i JjKaI (AjjVj^I) :J&a 

AjIIaI AUS <jl ClaIp Ij) fUl! ^ C12H22011v^il 

j 2J * .* 4-*?^ Jjla-4 ^ ^ A o.o 

(C=12 0=16 H=l) 

J*J) 

j>a/^.rtY =nxu +uh+UxH = 

<Jj^» • . Y © = YiY 4 -A© - © = 4 JjS 4- jaJb 0 jLaJl MJjS — jLuJl ibV J-iC- 

».©=». ©4- • . Y * 4- CjV jaII JJfr= M(Ajj^L 4 it) tSjV jaII jjSjjJI 
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t> .1^1 j jLS tjfl 1-jtlaH Ci'ijA JJfr ^yA) 

(‘ ' »') 

<*'j» AJ>« : s -^Jj j-&j 



(mol)^Vj^l jjc- 






(kg) +jj 1 a 2I 



;JU* 



L^Ip ^ S00 ^ ^ f ^-“^J 20 g flj-3^ Jjrk>'-*-! vJ 1 jjJjjJl V " ■ ' * • I 

(Nj = 23 i H = 1 c 0 = 16) jt 

4 aU 

40 g / mol = 23i-l6 + l = NaOH w «J’ M 

0.5 20 

0.625 mol /kg = = C m) JVj-J- 1 jJ/Jf 0.5 nto! - --- = NaOH o^i j* jap 



i a We. 

Sdjd^Jl Ajjjllit (jSHa 
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.jJJU SLljid! ^Ijil 



jjfr aJLa AJ j| ±£- A^al <jC ^yjjJl l_u 1*1| (j^al ‘ flUaj • 

Aj a ulLla 

• v«» 

JaiL-oJ) ) l^-La 1 g j Aiaaljiall ^ AC- jj • 

( AajJ J — 0^*-^ AajJj — cfjlLjM 



r ^ jIauI) Ui.UW > 



(jj£j LaAjg- JjLmlt ^dam ^gJg- jLkJ' Aj jjjj <jll\ jA 

A.aj .1 die- jffiLa f U) Jab JiluJj fra (Jj jj) AJla ^ jladl 

6£i^ Lxdaj SJ ja 



(JjUJI SjIja A^jJ Js. 1« Jail Jajxj . ^ 

(j jlajl L* Jail j) J jjj jjA Al Jjxa JlJjj Sjlj^Jl A^jJ CjJl j Lol£ . Y 

JjLuiII 

L*^al1 £±uaj ^ £l£jjVI cJ ajl jaJl A*jJ Cj ^ol-A l3l -T 

(jUlaJI Aialj <jljliJl ^ IAjj JjLuJ) <jl 2 ^ la* Ah LjjLul 4 

( Ajjujall <jbl*ll Aialj) AIIaJI ai& 

;Ajauj]aIl (jblxJI Aialj 

jijjj Ui.UW bjLui^ ja^jalt lAAjc- f’; i ^ l j ^jlll Alaljll ^ 

qU* 1I JiLuAl Uu jfr 

(jUliJl AajJ AjUlc- A^jJ Jjjllaj (jA JjLui f llj C- JjlmJ . t 

Al AjfcaJall 

-: yjidl -g 

A-uala jjAj-.tl AjLxxJ JalSJLi A^bajjua ^lauill ujUjja OJ^ • 

(JjLulSI IJ£j 

(-jjlaall ^ jS ^ tfrdc- cjlilll aliajll £ jillj • 

bpjamj t n.ull ljUj o. Aju 

V * ♦ * ** »*V * W*T» 



^ £ 
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•(—ilia Ailual ±i£-~ “ 

• ♦ 

-j<— ixuu JjW A tt ^jLkiSl JaL^aJil JjL 
(—ilia CiLu ^ u^al ^JauJl CiLu ,ja (jJaau- ^ 
jJAjall 4*Jajxa]| <— uAaJl ^Jouj A^Luta Jlfij laa 
laa uSI n uai (— ula^t a <— ilJaJl ulii pk Ajj ujlxlll ,e afl-Y 

1 ^ , ^V» ' (-Liiail (— iLuj^ ,jjj C_uL£ 

^yic- o^J vli^l (^laj^uA JJC- ^ylc- ^jLaail JaxJall Jajju- Y“ 

/L-aljl jl AjjSjj 

^jliJl Lx^aJl <> j^l^cajlaJ c$jliJl Lia^l dli-t 

(Jk-) jjUala jjC- (-alia <$ jlaa JjKa3 

aIjZy 

JjLluI] ^ jl_ka]| kwall ^jluijj UdaC- ^jlil SjljaJl 

^gjaJI ka.Jall ^a 

100°C flail 

(^J&l 4JUI& ^Jlail *laJl <j£] j .Y 
yi. t flail (jE* Jj^ all 4 a jJ Qa ftijJ frlali gx-LaJ^ 4ibiaj 

klAtj J£jfl JjLulII fdaui (ja l-ij^j ^yllj frlall CjUjja. Jlfc fda^l CjlaAuA 
AajJ ^jjjj ^Ulbj t jj£ 1 AiUa flail grUaaj ^gjlaal) 
-\u jVI Jiuiil ia^V (— ijAall ‘ it Aj jjUala jjC l_i) ja ^\ £a (illj jj£2j -Y* 




(j^> t# JjM tl <> jjSI (j^> <>t Jjla-)t2 J^' J 

\ o 
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(jljjj qa JJfr aJbjj (jUIxij 4 a jj ^jjj - 1 

^ NaCI filial' c> 0.2M Jji*-a • 

Wla JS OV KNO 3 f 6 - 0.2M 

Jjt-v />U ljUjjVI CjV J- a 4_>uij ^uL 

Na 2 C0 3 0.2 M Jji^-a ijj £fclj • 

CjUjjSM CjV JJC- SjLij ‘ <«“■* uSi 4 ajAj CiLiIxij 4 aO xijjj 



V A^jj-Y* 



4aO , Jc- lxui£& 1 >uIj jjjj ‘ , 21 uliald jjfr AiLual - } 

. £Li*Jl 4 a jJ ^ (ij±aj Ufr JjIaaJI 
Ajlill 401 a (jC> l_uAaJ| Iaaj 4ajJ i— ijAaII l_i| 0« ASLuaj ±£- -Y 

t 4 j 1 l£ oJLa ^! <— ulOl J^aj ^laj ( < i—uiOlj v_illOl yjj c-OIaO) ‘ , I > * J aj(JIfr) 

Aaajj <j] (jjiail Jjaj^II fLolt <jl2 4 jJj1aI 1 JjjiaJI ^10 1 AilOal ±£- -Y 
(Jifr). CjJIjaII &A JILj CjIjLu-JI JV jjl £iaJ bu» t Aij^-J 
(jk AjiljJl t_iliOl CjIalujA Ji£> .IaaOI AiaA ^ j^a4 ‘VI L-Luul jjj -t 

. Ia$_L» JS AxjjL (^C- Ljjlai) 

JjIaOI £li t fU 1000 g i^\ ( 180 g ) J>a ^ 1 -^! Ajc. 

- 1.86°C ^ a*aO 

fl-a 1000 g t^\ AiJjJS (> ( 58 . 5 g ) J>a Ajfr - Y 

- 3.72°C ^ ^ 0^ ‘ 

**'“P 

<illj t c> 0^J-« 5^ NaCI 6* '^'j O' ^ ^J*^J 

. AajJ fjk (jialaiJVI Aic-Lia^ 



Jljxw 

U* CaCI 2 L § (jA U 

YYYYfU 1000 g 



u 
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- .i-Jat* A \\ 

A i „*1 -y-. a jjC, Uhl A. /> ^ ^ 

fUVI ^l£ ^ l^-La AjjLolj SjIaII JilSj 4 -iujjjj Sjj^aS 4_ila j Sj2i3 Cj£jj IjLY 

. j' l^W 4jjj -Y 

Jjt-v *11 ^ jj fLftlj ^ jjJul jJall ' ■■ * j) JajJI JIa Aji^a SjLa CLuuiaj I jli 

i-i^jlj l$Jti Sjja] djjj 

yA jj$i Jjillj (jA 4Aj 3J J£ jia2 j ^jAjAaJI Jjt-v A tl ^jc, t atlAj . t 

. jia^U 100 

^ Jl^Jl jA L*£ jjixAll JSVI (J&- <-* cj^ - 0 

*U1I j JajJI jl jjJul j]al| Jlla 

jjJubJalt Jjillj Aijj jaJiAj t jajlaJl ^luijjj 1 ua3 * 

Aijj <ja ^Luail ^IaSI ja j qaa ^ t 4 aSxaSI 

4^jI^ i a We. 

Ajjjliiil (jSHa 
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JjW «\l <LL2j jla2 <jjj La l^la 4 £j£J j]a3 £ jIjjj JjjLjj j jiaj lajtt A a | _ S A - \ 
( 1 : 100 nm ) <jjj La £ jljlj ji 4 ( _LSxaJ! 4JajiiJ jlafl j 
Joui i j]| Jjllaj (jj^- ( jjouIaW ‘ a*‘^lj) ^ajuu AjjjxJI <j j£j 9 jLaJl - T 

jLuajVt Joui ijj AjjjxJI 4j3 ±9. jj jill 

;CjbjjxJI (jiaauJ Alla) gjJa ijj JLulII -V 




Jlui jj jJulaJl 4 UloJI !ja JS <Uj-Ja ^Jc fiLL Ja_u ( _ jp jJ) ‘LjjiJI ^Laiii'VI £Liij jj ^jJLUl JjdaJl 

( AjjjxJ! 4 a?i iVI ) l^J iuLtaJl CiLjjjJajJI jLJuj'yi 



oLj ydJ 


•IkJl 


jLLiVI Il-j 




jjaiwWI Jj«. jl jj frl j/ 


J*'- 


ju 


*^)L*j ie- jwxjl (JjJj>J! ^,a«j 


wJL* 


jU. 




J5L. 


j;L- 


0-»*V j jjSI ' ■«— 


jU 


J* u 


Jr! - 


*wJUtf 


J*- 


jUJl 


J 1 * 




► Ujl ^ LLJl J pjJl J li/LUjJI 


J 21 - 





U 
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i-'1qU a \\ j ^ J^La-ail jjp. CjljjjiJl qa\jL ‘ AHaJ 

jAjj b_HI j t jl i— ulaJl Jlui Alb lA Jj£jj Al& l^JLa jliUI - \ 

. IAjaJu t liLkj 4 iuiaj Al& L1 Sa£ (jj£j La Iblc- j) 4 j 3L^ AJblj 

c3JJ 4^' JJ 1 a jaA Ifi&i - 1 

. Jjb-bl £lS (jk £j OjAj Sjj3 <1iSjj |j| -V 

: JJ 3 

; t Ajj£U1 ASj jJa j jLmjj^I AJjjJa ljLjjjxJI jmJsajJ AS jjilaII Jjjl ill jjSI 

l^-aa^ J^aj J±± Sjjx^a f \j±\ ^ \ SjUH diij Llua - J jtuillVI - \ 

^ Luuii ) jila ‘ -uismi jLuujvi i&uij < it ^ ^ ^ ^ ^ ^\ 

~ . ( *UI 

u£i ljLaxuiA , Jl SjJbaJl dill jaJl *_Laaj all d-ia;ti ^ *L$J i 4a - Y 

. ^iLail Jlalll ji Jl jlilVI jl sAuiSVI Jla dLiaxJl 0 Laa_i ^Jj >la <j& LIS jj Aj^ulla 



2H 2 S( a q) + SO 



2(g) 



^SQjjP J^Ua) + 2H 2 0 



uibl! <> JjVl <^l 

jIjc-I 

dAjiaJi 4jjjtlS) {jSHa 

/http ://ne wthanwya.com/vb 






PDF created with pdfFactory Pro trial version www.pdffactory.com 



